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[571 Abstract: 

PURPOSE: To obtain the subject gene DNA, isolated from a coryneform bacterium such 

as Brevibacterium.flavum MJ-233, having a specific base sequence and capable of 

providing a transformant remarkably improved in productivity of L-isoleucine, L- 

valine, etc. CONSTITUTION: Brevibacterium.flavum MJ-233 which is a corynebacterium 

is cultured in a culture medium till the latter period of the logarithmic growth 

phase and the microbial cell is collected and suspended in a buffer solution 

containing a lysozyme. Protenase K(R) and sodium dodecyl sulfate are then added 

to cany out the lysis. The resultant lysate is subsequently extracted with a 

phenol/chloroform solution. Ethanol is added to the extract solution to recover a 

DNA, which is then treated with a restriction enzyme, bound to a cloning vector and 

inserted into Escherichia coli to perform transformation. The obtained transformant 

is subsequently cloned to sort out a positive clone. A plasmid is recovered from 

the obtained strain and treated with a restriction enzyme to afford the objective 

gene DNA, capable of coding an acetohydroxy acid synthase derived from the 

coryneform bacterium and expressed by the formula, etc.COPYRlGHT: (C)1993, 

JPO&Japio 
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i* l - '< ]> xom^m^m u < mm Lit. 



[fa£rsfljfc£>fl£B8] (Brevibacterium flavu 



CTCGAGGAGC 


TTAACGCCGA 


CATCGTGTTC 


60 


TATGACCCGC 


TCTATTCCTC 


CACAAAGGTG 


120 


GCAGGCCACG 


CAGCAACCGG 


CTACGCGCAG 


180 


ACCTCTGCCC 


CAGGAGCAAC 


CAACTTGGTT 


240 


GTTCCCATGG 


TTGCCATCAC 


CGGCCAGGTC 


300 


CAGGAAGCCG 


ATATCCGCGG 


CATCACCATG 


360 


GACCCCAACG 


ACATTCCACA 


GGCATTGGCT 


420 


CCTGGCCCTC 


TTCTGGTGGA 


TATTCCTAAG 


480 


TGGCCACCAA 


AGATCGACCT 


GCCAGGCTAC 


540 


ATOGAGCAGG 


CAGTCAAGCT 


GATCGCTGAG 


600 


GGCGTTATCA 


AGGCTGACGC 


ACACGAAGAG 


660 


CCAGTTGTCA 


CCACCTTGAT 


GGCTTTGGGT 


720 


GGTATGCCAG 


GCATGCATGG 


CACTGTCTCC 


780 


CTGATTGCTA 


TOGGCTOCCG 


CTTTGATGAC 


840 


CCTGACGCCA 


AGATCATTCA 


CGCCGATATT 


900 


gttgaggttc 


CAATCGTGGG 


CGATGCCCGC 


960 


AAGGCAAGCA 


AGGCAGAGAC 


CGAGGACATC 


1020 


AAGGCACGTT 


TCCCACGTGG 


CTACGACGAG 


1080 


GTCATTGAAA 


CCCTGTCCAA 


GGAAGTTGGC 


1140 


CAGCACCAAA 


TGTGGGCAGC 


TCAGTTOGTT 


1200 


TCCGGTGGAC 


TGGGCACCAT 


GGGCTACGCA 


1260 


GCACCTGACA 


AGGAAGTCTG 


GGCTATCGAC 


1320 


GAACTCACCA 


CCGCCGCAGT 


TGAAGGTTTC 


1380 


AACCTGGGCA 


TGGTTCGCCA 


ATGGCAGACC 


1440 


AAACTTCGTA 


ACCAGGGCGA 


GTACATGCCC 


1500 


TGTGTTGCCA 


TCCGCGTCAC 


CAAAGCGGAG 


1560 


GAAATCAACG 


ACCGCCCAGT 


AGTCATCGAC 


1620 


CCAATGGTGT 


CTGCTGGATC 


ATCCAACTCC 


1680 


TTCTTTGACG 


GCGACGAATC 


AGCTGCAGAA 


1740 


TCGACCGAGG 


CATAA 




1785 



Met Thr Gly Ala Gin Ala lie Val Arg Ser Leu Glu Glu Leu Asn Ala 

15 10 15 

Asp He Val Phe Gly He Pro Gly Gly Ala Val Leu Pro Val Tyr Asp 

20 25 30 

Pro Leu Tyr Ser Ser Thr Lys Val Arg His Val Leu Val Arg His Glu 

35 40 45 

Gin Gly Ala Gly His Ala Ala Thr Gly Tyr Ala Gin Val Thr Gly Arg 

50 55 60 

Val Gly Val Cys He Ala Thr Ser Gly Pro Gly Ala Thr Asn Leu Val 
65 70 75 80 

Thr Pro He Ala Asp Ala Asn Leu Asp Ser Val Pro Met Val Ala He 

85 90 95 

Thr Gly Gin Val Gly Ser Gly Leu Leu Gly Thr Asp Ala Phe Gin Glu 
100 105 110 
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Ala Asp He Arg Gly He Thr Met Pro Val Thr Lys His Asn Phe Met 

120 125 
Val Thr Asp Pro Asn Asp lie Pro Gin Ala Leu Ala Glu Ala Phe His 

130 135 ho 

Leu Ala lie Thr Gly Arg Pro Gly Pro Val Leu Val Asp He Pro Lys 
J45 150 155 160 

Asp Val Gin Asn Ala Glu Leu Asp Phe Val Trp Pro Pro Lys He Asp 

165 no 175 

Leu Pro Gly Tyr Arg Pro Val Ser Thr Pro His Ala Arg Gin lie Glu 

180 185 190 

Gin Ala Val Lys Leu He Gly Glu Ala Lys Lys Pro Val Leu Tyr Val 

195 200 205 

Gly Gly Gly Val He Lys Ala Asp Ala His Glu Glu Leu Arg Ala Phe 

210 215 220 

Ala Glu Tyr Thr Gly He Pro Val Val Thr Thr Leu Met Ala Leu Gly 
225 230 235 240 

Thr Phe Pro Glu Ser His Glu Leu His Met Gly Met Pro Gly Met His 

245 250 255 

Gly Thr Val Ser Ala Val Gly Ala Leu Gin Arg Ser Asp Leu Leu He 

260 265 270 

Ala lie Gly Ser Arg Phe Asp Asp Arg Val Thr Gly Asp Val Asp Thr 

275 280 285 

Phe Ala Pro Asp Ala Lys He lie His Ala Asp lie Asp Pro Ala Glu 

290 295 300 

He Gly Lys He Lys Gin Val Glu Val Pro lie Val Gly Asp Ala Arg 
305 310 315 320 

Glu Val Leu Ala Arg Leu Leu Glu Thr Thr Lys Ala Ser Lys Ala Glu 

325 330 335 

Thr Glu Asp He Ser Glu Trp Val Asp Tyr Leu Lys Gly Leu Lys Ala 

340 345 350 

Arg Phe Pro Arg Gly Tyr Asp Glu Gin Pro Gly Asp Leu Leu Ala Pro 

355 360 365 

Gin Phe Val lie Glu Thr Leu Ser Lys Glu Val Gly Pro Asp Ala He 

370 375 380 

Tyr Cys Ala Gly Val Gly Gin His Gin Met Trp Ala Ala Gin Phe Val 
385 390 395 400 

Asp Phe Glu Lys Pro Arg Thr Trp Leu Asn Ser Gly Gly Leu Gly Thr 

405 410 415 

Met Gly Tyr Ala Val Pro Ala Ala Leu Gly Ala Lys Ala Gly Ala Pro 

420 425 430 

Asp Lys Glu Val Trp Ala He Asp Gly Asp Gly Cys Phe Gin Met Thr 

435 440 445 

Asn Gin Glu Leu Thr Thr Ala Ala Val Glu Gly Phe Pro He Lys He 

450 455 460 

Ala Leu lie Asn Asn Gly Asn Leu Gly Met Val Arg Gin Trp Gin Thr 
465 470 475 480 

Leu Phe Tyr Glu Gly Arg Tyr Ser Asn Thr Lys Leu Arg Asn Gin Gly 

485 490 495 

Glu Tyr Met Pro Asp Phe Val Ala Leu Ser Glu Gly Leu Gly Cys Val 
500 505 5io 
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Ala He Arg Val Thr Lys Ala Glu 
515 520 
Ala Arg Glu lie Asn Asp Arg Pro 

530 535 
Glu Asp Ala Gin Val Trp Pro Mel 
545 550 
Asp lie Gin Tyr Ala Leu Gly Leu 
565 

Ser Ala Ala Glu Asp Pro Ala Asp 
580 

Glu Ala 

-C^£*i5T1r h t Kd K1"5 
x8{k^DNA p 

imxms] i -4 m^M^tm^mm- 
&*£ftfc^y*§y*ira e 

[f8W03**fllfcSMn 
[o o o 1 1 

fef (E. C. 4. 1. 3. 1 8) £:3-rt-5iS 
e^^tf^y^SJKB^tb^iSe^DNA. St&fc^ 
DNA££tfjffi&;i:/7*S h\ ^7^^ K-CfMHE 

[00 0 2) L-ryn^y>WL-/<y>Mf7 

^-r^r^/^t lt, Eiei, sw^tofljicga^ 

[00 0 3] 

W©«W«W«r««-fi^rife (*fc&&84 3-8 7 0 

9^. ^4o-2 8 8o^wi) , mum*® 
^mK^mmmmmm 38-7091^ 

$8, #08B8 49-93586 *H*f8^#fia) $?Of*fi?# 

[ooo4i-#, L~>fyovfvxo»i^a6^ 

L-^yn-T'^Sr&jg?-*^ ($fc&Bg4 6~2 9 7 
8 9-^##{*!) ;7^!>A^ty^yn^y 



Glu Val Leu Pro Ala lie Gin Lys 
525 

Val Val He Asp Phe He Val Gly 
540 

Val Ser Ala Gly Ser Ser Asn Ser 
555 560 
Arg Pro Phe Phe Asp Gly Asp Glu 

570 575 
He His Ala Ser Val Asp Ser Thr 
585 590 

^ y d ^ i/>k % wtv - r o j y d 4 \s><nm& h l 

£Bg4 6-2 9 7 8 8^«*JS) ;tW (Ser 
r a t i a) &mm<O®feitV0*m^X 7**-* tV> 

-^ut-^H-^yD^y^Mti^ (0 

*&Bl3&£*#»Rgg* P- 47-48. BSftj 52 
[00051 La>L*#brftfe(D#j£H:. jgCFH*tf8 

— f y n -f > ^ tf>^ UciMltt«^««Er e O 

<b LT&8#arK £0X^*0 Ld»l&*Sb« £*PQXH 

(0006) 

*&mm&x<DT-thth'xi*i>'mi/>?-i? (e. 

C. 4. 1. 3. 18) £ = -K-fSJafc^£**MfcU 

SMVtrJH^r. frfcfcS^k&^ttlcL-^yo^ 
»xw l y >^«iti- -5 c £ vhz. 

[0 0 0 71 

Kl:*AU, =*y 

[0 0 0 81 *»< LT, ^^»C<tixtf v (1) 3<| 
^I»i6^07t l?n*'/»*/^- t?*r=i— K 
tiS^DNA, (2) ^fc^DNAri^ASH 
/ciM^^U', (3) ^M/7^U-Ci 
M5*$ftfc3y*3!*ML St/ (4) &J&Km&£ 
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4 y a ^ L v 2 ti 

I0 0 0 9J EJUF, *&m\Z^XZb\Z-$tlMK® t W1- 
-tSififc^DNAj tta-^ hg8&(ce/Pe>&£ttJP 

(E. C. 4. 1. 3. 18) Ki-£iBfiHFDN 

[oo i ol r-fe ht Ko^yy^-^^^-Kt 

SiB^££tfDNA0rtf (£XT. rix£ 'A»rtfj t 

=>v*m&m, mz?uifs<tT9 *a- 77^ <b 

revibacter ium f lavum) MJ - 2 
33 (FERM BP-1 4 9 7) 

!)(>A.77^MJ-2 3 3 (FERM BP-14 
9 7) t*<D&fe#±K##U r<9%&ft&iS3fciBIIR 

[00 12] *i\ -?V€'<9Tr}) 2 A • 7 7^UMJ 

^ n a &&±\z#M-rz>o 

[0 0 13] '^feHSDNAltfttfr^o-^y^^ 
0«^pHSG399 (£iB£S) t»AU 



rnmmm 



x^xybr-=DMi262 C^v^y tr • 3 9 

^T'^ • * hs/^ty^- (Escherich 
ia coli Genetic Stock Cen 
t e r ) „ h > y h • • zn— 

- ^.-/<—i/4 7-j (Departmentof B 
i o 1 ogy, Yale University) ; 
P. O. Box 6 6 6 6 New Haven, CT 
06 5 1 1 -7 4 4, U. S. A. *&B<E 

ait, ®m&mvfflr'rzzkiz.£?)ftA£tiiz7i>\? 

T V $ A • y ys< AM J - 2 3 3 A 

Sfew y n ^ i/y&u/< y >as*tt*«aKiMj«c»A 

[0 0 15] #b*V*flm&&#J:9:/7;*S KDNA 

/HT/^fy)A - 77^UMJ-2 3 3&&&#& 

LT^^AGfttf^-ol*, lie^i^f/^ry^iH 
•77^MJ-2 3 3tt(D&fe{*DNAfcfc}|g#$E 

g*#S a c lT^i-5r<frlc«toT4§f>n6^#$^ 
#3. 4 k b<DDNA^tf£^tf 
[0 0 16] ~<7)ft3. 4 k bOT-fe h fc Ka^'>Sv 
y*-if£:a-K?-*iafc^&^ODNA^£, #® 

[0 0 17] 
[*1] 

fflW»ffg>^c#$ (kb) 



Kp n I 
N c o I 
EcoRV 
Ec o06 5 1 



1 

2 
2 
3 



1.7 5 
1. 7 
1. 8 



6 5 1 



6 5 
9 5 
3 

5 5 



0.7 5 
0. 3 
0.15 



0. 05 



[0018] #*5 V *wm®iz*$^T % ®mmmiz.£z> 

[0 0 19] r^J»r»f^<o^:^^j Rx*zfy*x 



^v-^ y tr • 3j)(07A^77^ (X p h a g 
e) <DDNA£r$>J|88*5&H i nd 1 I ] -C^0»fL-C^P> 

T • 33 9<D7T>f - ^2/^^ 1 7 (0x17 
4 p h a g e) (DDWA&mmmmHa e 1 1 I "C^lRff 

ur^bn^^fiR^DNAi&f/t'^-^yr^y 
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v^rii, l%7#n-*y/i^^ft©KJ;oT#bH£ 

[0 0 2 01 iELfc/i/^ry»>A- 77 
3 3tO&fe#DNA£J&!l®B*3ftE c oR 

K Sac iiciorwti:^^,):^^^ 

£#fc»3. 4 k bWDNA^Co^TM;, **>:&ggB 
?|J£:7*7*5 KpUC 1 1 8M^/:lipUC 1 1 9 

(dideoxy chain terminatio 
nj£* Sanger, F. et. a I. , Proc. N 
atl. Acad. Sci. USA, 7_4 , P 5 4 6 
3, 1 9 7 7) fci9*3£i"6rfc3»T*&. ^(D«t^ 
lcLT*£L*:±§2to3. 4 k bODNABrtftfXEgK 

-Cfo*), 5 9 4i(OT^y^3- m 1 7 8 2M 
[0 0 2 1 ] JbiBLfc, «ieK^I*O^J#^ : 1 IC^ 

&0>=i i;^iteis*6^DNAd^5>i«$n^'bo<D^ 

-*>tt8(S y s t e ro- 1 Plus &ffll>T£7£i*;h, 

100 2 2] $lB£<0£P < 7" U KV<^ f !J £ A • 7 

- 2 3 3C0jfefeflcDNAA»6JR»*Jl5*» 
9§coDNA»rttr*, r-fe ht Kn^>Si/y^-f$:3 

£ ^tf d n a wm- icfi* * *x * t> <o -eas> s a 

[00 2 3] »±fc»fcLfc*#£as|&3. 4kbOD 
tf DNAKfr^ (Altftt) tt x an5ft:/?*3 Y^Z * 



[0 0 2 4] **Wior-feht Kn+^i/y^ 

[002 5] *»W«> A»K-«rWAl-6 i £ ^"C* 

-2101 8 4^&*8JCfe$&tD7 F 7*^ KpCRY3 
0 ; #§8¥2-2 7 6 5 7 S#4fc*teSB*<0:f 7 * 5 K 
pCRY2K p C R Y 2 KE* pCRY2KX, pC 
RY31, pCRY3KEMpCRY3KX;^¥ 
1-1 9 1 6 8 6 *Hi«UCSB*<D:/7 X ^ K p C R Y 2 
2fctfpCRY3 ;tt0HB5 8-6 7 6 7 9*£MKBtt 
Op AM3 3 0 ; «f09Bg5 8-7 7 8 9 5*£ftlClBtt 
(OpHMl 5 1 9 ;#BflB85 8-l 9 2 90 0^1: 
te«<OpAJ 6 5 5, pA J 6 1 lWpA J 1 8 4 

4 ;#8flB85 7-l 3 4 500^Cl2«cOpCGl ; 4* 
&H08 5 8-3 5 1 97 p CG 2 ; ftMBB 

5 7- 1 8 3 7 9 9-^*8tCiei£<OpCG4&tf pCC 

[0026] ^ V *a*B»©«^^ 

WW^K, M^7^^ KpCRY30, pCR 
Y21» p CRY 2KE, pCRY2KE> pCRY2 
KX, p C R Y 3 1 x pCRY3KEMpCRY3K 

[0 0 2 7] ±fS:/^*S K^*- P CRY3 0£gS 

J* (Brevibacter ium s la t i on i 
s) 1F012144 (FERM BP-2515) ^ 
e>7*7^U'pBY5 0 3 C©7*7^;W<BI{:o 
VVCMMW1 -9 5 7 8 5 DNA&a?ffl 

^WU «9(fifl3REc oR l*5*t*Kpn 1 
#J2. Ik b©7*7^^ K<D££fls»fe*^l£fte** 
^trDNAWr**£«iO!>m**-. w*L&0>mm*r7* 5 
KpHSG2 98 OEcoRK Kpn I 
§5fe&t;Sa ! IfflttlCtt*»tr;i£fc:.fc*K 7*7^^ 
K^^-pCRY30 «r W«+ ZZb&-C$2> 0 
[0 0 2 8] ±.td.7 r 7*X Y*<9 9 (D*&W 
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1002 91 -77** KpCRY30— (D*$m<OAm 
K<DmAt±. ^7X> KpCRY3 0«r^JRg^E c o 

Rit«t, zziz.m&r-tht Yx**vmuw 

— tf£ Ki-*a&?'*fttr DN A Wtf (ABrtf) £ 
DNA y t?-C£*3£-£5 ^ i:tc J: 9 fir? 
5 0 r<Di9iCLTig^$Jx6^^^^ KpCRY30 
lc#&^<a*t$##)3. 4 k b(OA»r^^AUfcl§ 

OTfc9. *^tbrt^*l§:y7 * ^ KpCRY30 
-AHASi^lt /7^U'pCRY30-AH 
ASO^«^tt<D»»ICO^Tfl. ftejBWHTtM 

100 30] r©J:5»CLX36*S*teT-fe M: Kn* 

Ki- aae^^tf =» y *wm 

-era, =»y*©*ffl®, 0i)x.rt:yutr^^ry^A. ^7 

/UMJ-2 33 (FERM BP-1 4 9 7) , ^t/ 
e^f^A • 77'*MA J -2 3 3-AB-4 1 
(FERM BP-1 4 98) % ^fKX^y • 
77/UMJ-2 33-ABT-11 (FERM BP 
-1 5 00) . ^U^fy!)A-77/^Mj-2 
33-ABD-21 (FERM BP-1 4 99) ^ 

[00 3 1 J ±£<DFERM BP-1 4 98© 

fiMfctt* FERM BP-1 4 97(DiMI»«!:U 

-**<fctt«£1fe-Cfc* (#^B8 59-28398^ 
$8f&3~4«#f!&) , *t FERM BP-1500 
<omm*. FERM BP-1 4 9 7 <D$tf£$:§M&b L 

(#0BBg6 2-5 1 99 8^«#fi&) 0 $ b 
FERM BP-1 4 99<Oi»ttFERMBP- 
1 4 9 ycomftZm&tLtLD-a-TZ/m&IrT* 

i—emm&&m#vhz mmwe 1-177993 

[0 0 3 2] Ztlh<D&±ya<Dmz, 7*V\?s<?tVV 
A • T^^ — TY^T* (Brevibacter i urn 
ammo niagenes) ATCC68 7 1, 1^3 A 
TCC 1 3 7 4 5, f^ATCC 1 3 7 4 6; 
f!)")A- Jrs< l J (Brevibacter iu 

m divaricatum) ATCC14020;y 
UVslfv-}) yj*-7tV77—*>*J>> (Brevi 



bacteriumlactofermentum) A 
TCC 1 3 8 6 9 ; n y*/<*^ V • VfrVXiiU 
(Corynebac ter ium glutamic 
um) ATCC3 18 3.1^teM^Um^ 

10 033] /i*5 % ^^LT^ueX^y^A- 7 
7/UMJ-2 3 3fiMMffi^5^ *Bt**3 
^t5/77^KpBY5 0 2 (#BflB36 3-3 6 7 

pBYSO 2<r|ft«-r5 i«a* L<r\ ZiDXlttT* 
7*$ KpBY5 0 2tr»*i-6*«fetUTtt, fll* 

[B a c t . Rev. , 3 6 , p. 3 6 1-4 0 5 (1 
9 7 2) #J8) . ±12^7^ ^ KpBY5 0 2mW 

[0 03 4] ^l/^^rll^A^^^MJ - 

2 3 3<o£W£*££Kisgrsfi£?>T* y 

>^(»«:0. 2-5 0/1 g/ml) t>L<lio:5 L i/' 
^A/oi K («£: 0. 2-50M/ml)^§ 
tf*Jfil^ ImlS^l 0»telC#ajl5tC«BU 
&&ttft±im&\.ft&h* ^2 4M^J3 5ttlg 

K»m»ff*trt\ 77*1 KpBY5 0 2«* 

ztix^zftzmvi'tz. :«ia^7x^ k p 

BY 5 0 2^5c$^^U^^7^ y ?A • 77/<A 

m j - 2 3 3 m&mmmhtiz* 
[oo35] cwj:Mar#e»^yni'/^7y!) 

A- 7 7^AMJ-2 3 3m3^®^<0B»!iay7^^ K 

©fl2g&&&£ L-ctt, ^v^y tr • 3 y^r/a^tr 

~X - #p h#vlCoi>TfcJkixTv>6J:5K: (C a I 
vin, N. M. and H a n a w a I t , P. 
C. F Journal of Bacteriolog 
y, 1 7 0 , 2796 (1988) ; I to, K. , N 
i s h i d a , T. and 1 za k i. K. , Agri 
cultural and Biological C 
hemistry, 5 2 , 2 9 3 (1 9 8 8) v 
DNAS^^cO/NV^^iim (Sa t oh, Y. e t 
a 1. , Journal of I ndus t r i a 
1 Microbiology, 5 ( 159 (199 

0) #JgO KX*)77X$ Y&mA+zzt&sjmx-b 

So 

[0 0 3 6] ±M<r>%mxte&m&\^xnt>fihT-z v 

*A - 77^AMJ- 2 3 3m& 
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a, 

[0037] Jgn«. iifc, i§fa&#. *g©$o#5tyfe 
10. »*L<Wc7-8#^r^-t^- 4 5:d5-C^. i&H* 

^ p Hi^fitt^xttT/i-^ y Lxn ?z\t 
5o mmmtomosimMm&n. l < i* 1 - 5 $s 

coo3 8j z<o£?\zisX'&bti,zm&mfrb&*m 

[0 0 3 9] LA»LT*«WtC«^«f % ±i£#§l®ti:;K 
*r#-£ *t£R&f£* ic Tg*f&£D£; $ -&T L - >f y o >f > 

tEtf)g*$£jSMU i§##>2 0-^4 0t: % #£L<f*jfc 

[0 0 4 0] *im&fcwzmoi-zzt&x-zz&tm 

<o*mifzzt&xzz> 0 *itm«m&mat. uas 
i,t:®'%<n%&mmzm^ z ±&xz zmmm^zm 

& u o v^tto ^ v *m&mx 

&xh* 0 ^^->**tt©=y^a!i«att 
mmitv&G+zKm^&^xfcmmBLv 



So 

[oo4i] L*»LT*«Wic«*wr, (i ) ±tem« 

»*£*£-frT L y d ^ ^ l#>S ;r <S: £ 

ti^nL-^yD^^iii^ (2) _kg£&as 
*%Gi-z&&fc&m*\zxmm&& zitx l —s< v > 

[0 0 4 2] ±ietfc, e 
^(Cfl, g^«^^^L v ^hv, 

{^iry^^CA, !)yft7y^>)A^^ 

[0 0 4 3] **§«JC«5 <yn>f S/>xnL-/< 

<!:^(D^*5t)T*>5 : (NH 4 ) 2 S 0 4 2g/| ; KH 
2 P0 4 0. 5g/l ;K 2 HP0 4 0. 5g/l ;M 
«S0 4 - 7H 2 O 0. 5g/l ; FeS0 4 • 7H 
2 0 20ppm;MnSO 4 -4-6H 2 O 20p 
pm^ti P H7. 6<0tK«« o 
[0 0 4 4] ^IB^OL-><yD^»X^L-^y > 

<oxn^^tK &te<o®&zmmz ir-^ 1-50 

% (wt/vo 1) , #£L<li2-20% (wt/v 

sot;, 0*u<«t^3o-jf^4ot:(DSS-eig^i 
0-^7 2i»IBfr5ct*«-e*6. 

[0045] l— r yn^i/^^&ic 

«ii»0. 5-4 0^fi%, »JL<«l-20ii% 
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ft*<OS88m^#tf>«&Ht. i§3tO. 1-2 0% (wt 
/vol) ^»S«fflT^*f^^a^T^5dK ft 

^MTOICO. 3% (wt/vo 1) £&;trK8sflD 

>f y d>< V>«JlK$t>(S}l$ t ? 6 r t ^Tt 5, ±12 

6. 

[oo4 6] *m\viv£oL-'<y><ow&mz. 

'<y L-^y vjKitic^LT^, *tt 

Kis«+o^3-^j8*tt, a#o. i~5. omm 

[00 4 7] *>< LXm&ZilZL-JynJis^xn 

&&v>m%m\<*t>nz>ftmcv£^xfttj:? zt&x$ x 

[004 8] 

^^f/^ry^A • 7 7/UMJ-2 3 3fi^7t 

NABrtt (Altftf) O^B-Vfls 
[0049] (A) 
-2 3 3<D±DhtA<D&m 

*4M0t*Amm ttUft:ft#2g. (HN 4 ) 2 S0 4 
7g. K 2 HP0 4 0. 5g, KH 2 P0 4 0. 5g, 
MgS0 4 0. 5 gl FeS0 4 • 7 H 2 06mg, M 
nS0 4 4-6H 2 O 6mg, 6*#^**2. 5g, 
^-f^ /&5 g, W>2 00iig,lKfT^2 
OO/i g. ^-^2 0g, mW*l 1] 1 lie, y 
^^^r!)^A-77/^MJ-2 3 3 (FERM 

BP— i 497) trttMmmUiftrML. ®K£ 
&*>1t. '&htl1tmtt;& 1 Omg/m I >^ 
— A££tM OraM NaCl - 2 0 mM h 5 
(pH8. 0) -ImM EDTA- 2Na*gfcl 5m 

o/ig/mic/^.t^^u 3 7t:-ei^fW«a 



5%fcfc*j;5tcffiflDU 5 01CT6 ttfflft&LTiSK 

£S£3>k#J& (5, OOOXg, 20^> 10-1 
2*C) U ±M®»$r$H*U ftfi*-** h y *A*0. 3 
MifcSJ:$fc:«a»Lfc«, 2^fi^^/-/P$-^o 

AW^fttJ^H, 7 0%3i^/-;w-c^Lfc 
®&Lfc 0 WMlfcDNAlCl OmMh yxgfi 
(pH7. 5) -ImM EDTA • 2Na^$5ml 

[00 50] (B) #&*J*£>|!jg 
±12 (A) Wfc7*l/Wf!l^'77/UMJ 
- 2 3 3 <D£DN AgffcO 90/tl £r$ll£6l$E coR 

I 5 0 u n i t s £/fll\ 3 7 < CT 1 WBSJtS^ 
:^)EcoRI^D?DNAI^D--^ 
^^- P HSG3 9 9 9 rfrJlR) SrfSIPKgf* 

E c o R I Tfflitfcfc jfty V«t«i3lLfc1>0^a 
£*U 5 0mMhy^gI^ (pH7. 6) % 10mM 
A? % ImM ATP, 1 0 mM Mg 
C 1 2 &t/T 4 DN A y # — £ 1 un i t 

[005 1] (C) Tirhfc Ka^r->ft-»^-^3 

±fS«6*s>»jfctt % «^xi/,: y t r . 3 y 
MI 2 6 2«r«^TfTofc. ±12 (B) ^T^bHfc^ 
Kfitt&J8fr\ (J o u r n a 

J of Molecular Biology, 5 
3_, 1 5 9, 1 9 70) lZ£Vm&=£-^*V t7 -Ty 
MI 2 6 2M^U ^D7A7x^^50m 
g(:itfiW« CK 2 HP0 4 7g, KH 2 P0 4 2 
g. (NH 4 ) 2 S0 4 1 g% Mg S0 4 • 7H 2 O 
0. lg, ^=>-/U2 0g > o-<v'>20mg, 
S V l m g &C**3? 1 6 g £38©* 1 1 (c&ft 

[ 0 0 5 2 ] - <oi&%±co^WttciSr^lc J: r> 
U igtfSjfcJ;?:^^ KDNA^rifflu Kfr/?** 

m^xm^itt^h. 7 < 7^n , pHSG3 9 9^$ 

2. 2 k bODNAK*^Cta;L x JE-£**5. 8 k b <D& 
ADNAmfrtf&lbCitilt. $/7^?K^pHSG3 
9 9-AHAS^ L1t 0 

[005 3] (D) 7thb Kojj^g^j^^a 
±12 (C) ^-C^/c^7^^ KpHSG3 9 9-AHA 

Slc^*n6DNA^A^^, 

4t-tZ>tt?>lZ^ KpUCl 1 9 (£jgig<fc»?m 
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I0054I ±m (O &x'&izyy*z k p hsg3 

99-AHAS^rWiEcoRI, Saclt§»r 
Lfct>tf>«b, KpUC 1 1 9£f&IHiSN&E c o 

Rl, Sac I VWmL1th<D*fe&L, 50mMh!) 

(pH7. 6) . 1 OmMm^W h — 
/P. ImM ATP. lOmM M g C 1 2 RlfT A D 
NA^- 1 u n i toM^?:j^L <£jfc£<0» 
Stt&te«arcfo6) > 1 2trci 5ttBBElS**. £ 

[0055] W&Jifc:/?** K»ft*JHt\ WcDt^ 

Aife (Journal ofMol ecu! aT 
Biology. 53, 1 5 9, 1 970) l£ J: 9 8ftf2 
y fcT • a VM I 2 6 2&H$ftfcttU T^fc^ 

9^5 0mg«:fttrBKI>ife (k 2 hpo 4 7 g , kh 

2 P0 4 2 g. (NH 4 ) 2 SO, lg,MgS0 4 «7 
H 2 O 0. lg, ^3-A'2 0g, D^fv-y^Om 

&2 /7^^ KpUCll 9-AHAS 



g, fr^lmgTO^l 6 gSrjfc&Tkl 1 fc» 
ft?) MMfcLfc. 
10 0 5 6) i MftJftJb»£««e«r*ftlC A 9 «*4MI 
U ^*«J:^7^^KDNA»mU &^7><S 

3. 2kbODNA»rm:M, £i*&3. 4kb©ff 
«\ ££*&3. 4kb(DDNA^W^» 

[0057] titi&x'&iz'jyx* v^mnamm 

TI2<0^2(C/^o 
[0058] 
[£2] 



WMtixR<D±$Z (kb) 



Kpn I 
N c o 1 
E c o RV 



4.8 5 1.75 
5.6 5 0.9 5 
5.2 5 1.35 



CI 1 9-AHAS^Lt, 
[0 0 5 9] gJUbicjior-fe hfc Kn*V«S/y^-1f 

£3-K^a*gfc^££0*2£##)3. 4 k b<DDN 
A0rtt (EcoRI-Sac I Wift) %ftZZk&X% 
fc. 

[00 60] gjfcWg 

T-feht KD*^t^^- If*: Ki-*afi?0ll[ 

^m«»ji<D (d) ^-c^bnytr-fe m: 

*-i?£3-KrSififc*£^ti^£ff)3. 4kb<PD 
NABrtfiCo^T. *<D*fiSffi*«fc:/7;*$ KpUCl 
1 8&tfpUC 1 1 9*JBV*5i?? f **i'?c* l'**" K 
(dideoxy chain termina 
t i o n (Sahger, F. etal. , Pro 
c. Nat. Acad. Sci. USA 7 4 , 546 
3, 1 9 7 7) tZ±r>®2{C^L1tf&t&mz&<>T&:%: 
Lit. 

[00 6 1] *:<n)!mmW<D*—-7*> V -y*J>?7 

&S?U£*ri-*5 9 4<@<DTS /^^Kt5l 7 8 
[00 6 2] mi&W3 
RY3 0(Dffr& 

(a) '/7^ g KpBYso 3<pmm 



7*7*% KpBY503tt> yi/Wry^'^ 
ft^IF012 144 (FERM BP-251 

5) frbftm£*iiz#*&m\ otxyfrvxDyyx 

% FXhV. #BB¥l-9578 5^&$8K12«<DJ;9 

[006 3] ^MifiAJg^ 2 g , (NH 4 ) 2 
S0 4 7 g, K 2 HP0 4 0. 5 g. KH 2 P0 4 0. 
5g. MgS0 4 0. 5g. FeS0 4 • 7 H 2 O 6 
mg.MnS0 4 -4~6H 2 0 6mg x 6ISx^^ 
2. 5g, #-»f^/&5g, ^>200iig, 
fT;>200yg, 2 0 gRt«HMc 1 

1) 1 yu^^fy^A-^^f^iFo 

12144 *tt&wnm®m*xm&\^ 

fc 0 nhMzmftzi omg/m i <o»&tcy a 

£^tf«#& (25mMF^ (tKo^»^) 7 
^ y^^y, lOmM^EDTA. 5 0mM^V3- 

2 0mlK&SU 3 iKXimmfc&Zltft. S 
JtWer/tO&lJ-SDSffc (0. 2N N a OH, 1% 
(W/V) SDS) 4 0ml£8y»U ©^*Hci&fnL 
T^iCTl 5#RHflSL*u i<0Rrt?»lc»K 
(5Mft^y^S»[6 0inl, 1 
1. 5mMf*2 8. 5ml^») 3 0ml£ 

[0 06 4] U 4t:-eio5> 

BL 15, oooxg©^ij:^it, ±m»&?3 

fc 0 ~1%\Z.^m<D7 S — naft/i^ft (7x7 

^:^0 0^A=1 : l&ftftfc) £jtox®i®Lfc 
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^a^fUJCd^t. *®£[e!J(XL*: 0 *JglC2f&fiO^ 

#P«^ 15, 0 0 0 x g og,f\#f£fc:a>{7\ Ct«^rlHliJX 

[0 0 6 5] fct«£«£&$gL TE®ffif£ ( h y ^ 1 
OmM. EDTA 1 mM ; HC 1 l:TpH8. 0 iC^ 

f&£*&OTE&ai&l 0 0m ! (Cttfc-fei/^iii 7 0g 
15ml^l0mg/mlxfi/^ 
KS&lrol £to*/t\ 3 9 2 g/ 

m I iC^fr-tffco r 1 2t:-e4 2P*IHK 1 1 
6, 000Xg(D8*#«£*Tofc o 
[0 0 6 61 ^7*5; KpBY5 0 3tt^iMl:J: 

V K^r^JH^-ca^cOiUffi^e^^ t 6 r t tc J: 0 , 

*SKpBY503 Z^tfmVrmt 3Mg^Sft h V <> A 

/^JD*, ~2 0t;iB5RJ}»{gL*: o :©S»«ri5, 
OOOXgCOiS^^C^tTDNA^etP^^^ ^ 
^U* P BY503^50m g^fc. 
[006 7) (B) 7^7^^ K^^-pCRY30© 
fM 

/7^^KpHSG2 98 <£?Si&K) 0. 5 n g KflJ 
K^Sa 11 (Sun i t s) £ 3 7t: 1 K5rf8K£;£ 

^7^^ KDNA^ic^Lfc. stria (a) m 

Vm®l,tt7yx* KpBY5 0 3©2mMTO 
Xhol (1 tin i t) fr3 7^3 0#Rfl£££i^ 

(0 0 6 8) ^g-OT'y*^ KDNA5}A?4&£r&^U 

0mMh!)^fi P H7. 6, 1 OmM MgC 
l 2 v lOmMv^f^K 1 mM AT PA 

VT 4 DNA^-fluni t lc* 6 J; 

&tt:u i enc-ci s^^iatfc. zntmzm^x 
tr • 3 y jmi 0 9^>tr> Uta- (^s 

[0 0 6 9j^ftttc(jc3 0Mg/nil 
cotf^-r^v, lOOn/ml ^)JP 

K) lOOMg/ml (&&»£) OX-gal (5- 
7*p*-4-^du-3^>K!)/I/-^D-^7^ 

Hf^yvK) zsttLt&x* (hy^hviog, mm 

x ^ 5 ^ Na C I 5g&0^©*l l v P H7. 
2) T'3 7t:tCT2 4^m*L, LT^ft 



(T. Maniatis, E. F. Fritsch, 
J. Sarabrook, "Molecular clo- 
ning" (1 9 8 2) p90-9 l*Jg) icfcOttffl 
Liz. 

[0 0 7 0] *«)** % KpHSG 298fl)S 

a I IWttlcy^-X^ KpBY5 0 3W©»4. Ok 
bCD^^A^tt^^^^^ KpHSG298-or 
&fcP3«0#as£fflv\ ME (A) JR-e 
FpBY50 3DNA^«Kp 
ti I RVEc oR l\CXtamLX®bti*to2. lkb 
©DNA^^iST-7^^ KpHSG298-or i 
OK P n I &tfE coRI SMfcU:*n-r^^u 7*7 
K^^-pCRYaoWKLfc, 

[007 1]gl|4 

5 KpCRY3 O-AHASOffrt&r/riy*® 

^J&WlO (C) *r»e>jfcfc:/7;*$ KpHSG39 
9-AHAS 5/ig^«EcoRI, Sac I 
H5uni tslK 37ttl *£KEU£$it&M 
U m^ILfct^i:, EcoRlJ)^- 
jSi^ct^rfflR) l/zlSr&'&U 5 OmM h y ^Jgffifc 
(pH7. 6) , lOmM^W 1 mM 

ATP, lOmM MgC 1 2 &J;tfT 4 DNAy# 
— tfl un i t (D#j*#£SSj!jq L (ft-Jft&O&Kttttlt 

aaro*>a) . i 2t-ci 5«rasiss*e^$*fc # 

[0 0 7 2] ^DNAtrMHikEcoRI 3un 

mmmzto (b) rnxftbtut??** k p cry3o 

1 u g *%mm%E c o R I 1 u n i t fc*H\ 3 

7\:vi mm&L&*it&mvtzi><D£m&u somM 

M*««*(pH7. 6), lOmMm^Kh 
— /K ImM ATP, lOmM MgC l 2 :fc><fct/T 
4 DNAy#— t? 1 un i KO&tfLftZmQL (#j£# 

co»#tt&&»£-c*>*) , 1 2t:-ci 5®m&&zit 
:^7^; KSrtfl^T, AMB#ifclc«^ 

tWv'ysOM/ml^trMftJfi (K 2 HPO 
4 7g, KH 2 P0 4 2g, (NH 4 ) 2 S0 4 lg, M 
gS0 4 - 7H 2 O 0. 1 g, ^a-^2 0g, n 
^»2 0m S . fT^lmgM^l 6g^I® 
*1 lK&ft?) £&#Lfc. 

[0073J c\<om®±<D±%&ti:%mz±Qmtom!£ 

U ^MJ:5y7^^ KDNA$r*bfflu ^^^^ 

fflV>r^fc^--S, 7-7^U'pCRY30(Ol$ 
8. 6k bCDDNAafr/i-iato*, *t£3. 4 k b CD*f 



loo7 4] mnte&K. ««/^^fttjBv^rs©t 

*S!?fTofc. ynf^7 5 17 A • 77/UM J -2 3 
3 (FERM BP-1 4 9 7) ^7^^ KpBY50 
2|fc£8;£ 10 0ml ^ieA^jfel»*f^miU^* T 

#&3ltf>. IM2 0mlO/^^ (2 7 2mM 
Sucrose. 7mM KH 2 P0 4 , 1 mM M 
gCl 2 ;pH7. 4) \ZX&frL1t 9 * 6fc*#*i8 
^•LT**, 5ml0^^ffl*Kli:mu 0. 

7 5mi <o*ibb&£. fifiia-e^fenfcT'^s kdna* 

«5 0/i l^r^U 7K t PlCT2 05>f$#©Lrt: o ^ 

%3 ^7X> Kp 

jgHgggg 

B a mH 1 1 
E c o R 1 2 



-WnVU^- W *7 KIIJO MJvvc, 2 5002K 
A-k 2 5jiFDlCgft£U ^Vu*£JWjd&**K2 0 
#f$ftftLfc 0 iM3m 1 0^ieAmiaiC^L3 ot 
ICT 1 Uri^g, 1 5 /i g/m 1 

»£) 5r^tf^I2A^^^c|i[iSt3Ot:-C2~3 0 

ffi0i|3 (A) ^l:ffi«oj^fflv^y7^5 K*W 

[0 0 7 5] 
1*3] 

CRY30-AHAS 



±ftMmmm\c£Q!&&'5vt > tiz > yyx* k* p cr 

Y30-AHAS^lt :©/7^n'pCRY 
3 0 - A H A S ^^®»^^»T^ifi® £ H 3 fcjj*-*-. 
[0 0 7 6] ft*, 7^7^^ Kp CRY 3 0 -AH AS 

J 2 3 3-AHASIi. X*»0<JfmmiTB 1#3 

Ji 10Bftt:tim*»1 2994f (FERM 
P-1 2 99 4) ^Lr^fe^HTl^ 
[00 7 7] jgfeg|5 
3^*5 KpCRY30-AHAS^t 
fi!fee<0 AJgJfc 1 00ml £5 00m 1 &E.ft7y*=ii£ 

W4V'&1tmWB&ft7l't:s<?7*V $Jx • 7 7/<AM 
J 23 3-AHAS«r«[iU 3 0 1 fcKT2 4*PUHi 
***1?ofc*, H«KLrWaBLfcA«*l 0 0ml 
«r5 0 0ralt^77^3(:^U 120ttl5 
5>R5fc®L*:t>otc:, l m I 9 5 0 c e 1 I s <D#J 
£ k Ktt5£5fc:«MtU ^i:<3 0t(CT2 4^KM® 

*1*v<(if>tcl S^g/mlOW^TSSAPLfcA 
»lWVai»^©Aia%Sr«^TW»Lfc3F«»lft«C- 

[0078] r(o^ ^^^v^a&tofejivaiafcto 

[00 7 9] 

»Jft <£&0. 4%, M7^-^l. 4%. KH 
2 P0 4 0. 0 5%, K 2 HP0 4 0. 0 5%, MgS 
0 4 • 7H 2 O 0. 05%. Ca C l 2 • 2H 2 O 



12.0 
8. 6 3. 4 



2 p pm, FeS0 4 • 7H 2 O 2ppm, MnSO 
4 -4 — 6H 2 0 2ppm. Z n S 0 4 • 7 H 2 O 
2ppm, NaCl 2ppm, ^tf>2 00|<g/ 
KfT^.HCl 1 OO/i 

0. 1% N SIS^^O. 1%) 100ml£500m 
l^Hft^^lCtfft. Kg& (MpH7. 0) t 
f:^UW7yyA.77/U (Br e v i ba c 
terium flavum)Mj23 3-AHAS^ 
<SiU &®ftiC:xi*/-/U£2mi;D0;u 30TCKT 
2BffiHgSftJ&**ffofc. 

[0 0 8 0] fclC, *®&t$m (iSJ7^^2. 
3%, KH 2 P0 4 0. 0 5%, K 2 HP0 4 0. 0 5 
%. Mg S0 4 • 7H 2 O 0. 0 5%, F e S 0 4 • 
7H 2 O 20ppm, MnS0 4 -4-6H 2 O 2 
Oppm. ^^200/ig/l, f7^>.HCI 

1 00j* g/U #1fS/&0. 3%. g*#:x** 
0. 3%) <01 0 0 0ml«r2 1«jif[jtt»*^tti& 

2 0TC, 2 0#fyj) x^/-/i / 20m 
1 £ffflfBfiftJSfttt0>2 0m 1 €r^DDLT. ®(E»10 0 

0 r pm % ii&fil wm. fi#3 3^. pH7. SIC 

[00 8 1] a^ry-^tt, #**#i&o»&as 

8x2)0 Lfc* «**Tft» #«»5 0 0ml j5>e>i§,k#«| 

1 (NH 4 ) 2 S0 4 2 g/| ;KH 2 P0 4 0. 5g/ 
1 ; KH 2 P0 4 0. 5g/l ;MgS0 4 - 7 H 2 O 

0. 5g/I ; Fe S0 4 • 7H 2 O 20ppm; 
MnS0 4 -4-6H 2 0 2 0 p pm ; f T^ifiK 
^100]ig/I ;a-*-MMtl. 0%;pH7. 
6) (OlOOOml KM*. raWM 2 1 &ig$Cft 

^AlOg/l^iLT, ^3 00 r P m, ft 
tO. 1 vvm, iS&33t;, pH7. 6ICT15I& 
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[0 0 8 21 5UZ**T&. i&'bftm (4 00 0 rpm, 

0. 5NT^-7*T&ffl£i**:&, L^Vd 

<0*S**:*rflB*-t!:fc. 7 30mg©L-^fy 

[0 0 8 3] tt&mtLT, B«<0*#JCT. ^ 

^^^f!)^A.77/UMJ-2 33 (FERM 

bp— 1 4 9 7) fr«*u m&<o&mcxKfc*itit 

l»*t©L->fyD^v>4itiiii. 2g/|-e*> 
ofc. 

[0084J ^tfe0^7 

mm (mmo. 4%, 4%, kh 2 po 4 o. 

05%, K 2 HPO 4 0. 0 5%, MgS0 4 • 7H 2 
O 0. 05%, CaC 1 2 • 2H 2 O 2ppm, F 
eS0 4 • 7H 2 O 2ppm, MnS0 4 -4-6H 



O 



2ppm, ZnS0 4 • 7 H 2 O 2ppm, N ofc 



a C I 2 p p m, 2 0 0 fi g / I , S > 

*£8*4fil 0 0/i g/l % *f ^/K0. 1%, §M*^* 
*0. 1%) 100mlSr500ra!fH^77^3(c 
*BU pH7fcSM6Lfc«L ^vtv^^y ? 
A-77>UMJ-2 3 3-AHAS^lU Mm*) 

z/ \<n&&Kte*£?\cm^ 3 0 

[0 0 8 5] ««Mtt (^3^5%, 

2. 3%, KH 2 P0 4 0. 05%, K 2 HP0 4 0. 

0 5%, Mg S0 4 • 7H 2 O 0.0 5%, F e SO 
4 • 7H 2 O 20ppm, MnS0 4 «4-6H 2 0 

20ppm, \£tt>20 0n g/1 , ^T^VJfi^ 

tti 00/ig/i, *f ^yfij?o. 3%, 

0. 3%) 1 0 0 0m I £2 I *raKJmfctti&*, 
tt« (12 0t, 2 0#ffi) « % ±&ffiJ8ft4fe<O2 0m 

1 SrS&IDLT, Steal 0 0 0 r p m, i^ll v v 

ATG ACA CGT GCA CAC GCA ATT GTT CCA 
Met Thr Gly Ala Gin Ala He Val Arg 

15 
GAC ATC GTG TTC GGT ATT CCT GGT GGT 
Asp lie Val Phe Gly lie Pro Gly Gly 
20 25 
CCG CTC TAT TCC TCC ACA AAG GTG CGC 
Pro Leu Tyr Ser Ser Thr Lys Val Arg 
35 40 



im ia&3 3t:, pH7. 6JCT2 4^W»**-1to 
fc. 

[0086] «F*»Tfc SM 100ml 

& KH 2 P0 4 0. 05g 

/l,K t HPO # 0. 0 5 g/1, MgSO, • 7H 
2 0 0. 5g/l v FeS0 4 '7H 2 0 20pp 
m, MnS0 4 -4-6H 2 0 20ppm, 
^iOOM/l, pH8. 0) 5 0m!C!ii 

[0087] pHPiM<ofci?>, mmm (150 

t\ S^m/ffHR) Lfc«*^r/i->^A«r5 0g/l<oai 
ft-Cfl&OLfc. SftftSOOm 1 <OH#:77*3£/fl 
*\ 33t:, ®te&2 2 0 r pm(CT4 OB$m&^ ?K 
««rffofc 0 S«?»T», X<b5MK (4000 rpm x 

[0 0 8 8] ^tf>&£, ±f8 t r 1 tf>L-/*!; >tf>£j£fi|* 
2. Og/lTfcot JttftM&LT* Ir)«<D* 

f+(cr, yutv^ry *a - 77/UMj -2 3 3 

(FERM BP-1 4 9 7) *** U Rttoftfte 

mm, ±mwt+0>L-'<!)>£a.&t±o. 8 B /wh 



[0 0 8 9] 
[££J$] 

: 1 

ffi^J<7);&£ : 1785 

m<o& : -*« 

ffi^J^S^ : Genomic DNA 

SStSfcfc : MJ233 

1*»**-rflB* : peptide 
: 1-1785 



TCG CTC GAG GAG CTT AAC GCC 48 
Ser Leu Glu Glu Leu Asn Ala 

10 15 
GCG GTG CTA CCG GTG TAT GAC 96 
Ala Val Leu Pro Val Tyr Asp 
30 

CAC GTC TTG GTG CGC CAC GAG 144 
His Val Leu Val Arg His Glu 
45 



7 
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f 



CAG GGC GCA 
Gin Giy Ala 
50 

GTT GGC GTC 
Val Gly Val 
65 

ACC CCA ATC 
Thr Pro He 

ACC GGC CAG 
Thr Gly Gin 

GCC GAT ATC 
Ala Asp lie 
115 

GTC ACC GAC 
Val Thr Asp 

130 
CTC GCG ATT 
Leu Ala He 
145 

GAT GTC CAG 
Asp Val Gin 

CTG CCA GCC 
Leu Pro Gly 

CAG GCA GTC 
Gin Ala Val 
195 

GGA GGC GGC 
Gly Gly Gly 

210 
GCT GAG TAC 
Ala Glu Tyr 
225 

ACT TTC CCA 
Thr Phe Pro 

GGC ACT GTG 
Gly Thr Val 

GCT ATC GGC 
Ala He Gly 
275 

TTC GCG CCT 
Phe Ala Pro 

290 
ATC GGA AAG 
He Gly Lys 



GGC CAC 
Gly His 

TGC ATT 

Cys He 

GCT GAT 
Ala Asp 
85 

GTC GGA 
Val Gly 
100 

CGC GGC 
Arg Gly 

CCC AAC 
Pro Asn 

ACT GGT 
Thr Gly 

AAC GCT 
Asn Ala 
165 
TAC CGC 
Tyr Arg 
180 

AAG CTG 
Lys Leu 

GTT ATC 
Val lie 

ACC GGC 
Thr Gly 

GAG TCT 
Glu Ser 
245 
TCC GCT 
Ser Ala 
260 

TCC CGC 
Ser Arg 

GAC GCC 
Asp Ala 

ATC AAG 
He Lys 



GCA GCA 
Ala Ala 
55 

GCA ACC 
Ala Thr 

70 
GCA AAC 
Ala Asn 

AGT GGC 
Ser Gly 

ATC ACC 
He Thr 

GAC ATT 
Asp He 
135 
CGC CCT 
Arg Pro 
150 

GAA TTG 
Glu Leu 

CCA GTT 
Pro Val 

ATC GGT 
He Gly 

AAG GCT 
Lys Ala 
215 
ATC CCA 
He Pro 
230 

CAC GAG 
His Glu 

GTT GGT 
Val Gly 

TTT GAT 
Phe Asp 

AAG ATC 
Lys He 
295 
CAG GTT 
Gin Val 



ACC GCC 
Thr Gly 

TCT GGC 
Ser Gly 

TTG GAC 
Leu Asp 

CTG CTG 
Leu Leu 

105 
ATG CCA 
Met Pro 
120 

CCA CAG 
Pro Gin 

GGC CCT 
Gly Pro 

GAT TTC 
Asp Phe 

TCA ACA 
Ser Thr 
185 
GAG GCC 
Glu Ala 
200 

GAC GCA 
Asp Ala 

GTT GTC 
Val Val 

CTG CAC 
Leu His 

Ga CTG 
Ala Leu 
265 
GAC CGC 
Asp Arg 
280 

ATT CAC 
He His 

GAG GTT 
Glu Val 



TAC GCG 
Tyr Ala 

CCA GGA 
Pro Gly 
75 

TCC GTT 
Ser Val 
90 
GGT ACC 
Gly Thr 

GTG ACC 
Val Thr 

GCA TTG 
Ala Leu 

GTT CTG 
Val Leu 
155 
GTC TGG 
Val Trp 
170 

CCA CAT 
Pro His 

AAG AAG 
Lys Lys 

CAC GAA 
His Glu 

ACC ACC 
Thr Thr 
235 
ATG GGT 
Met Gly 
250 

CAG CGC 
Gin Arg 

GTC ACC 
Val Thr 

GCC GAT 
Ala Asp 

CCA ATC 
Pro He 



CAG GTT ACT GGA 
Gin Val Thr Gly 
60 

GCA ACC AAC TTG 
Ala Thr Asn Leu 



CCC ATG 
Pro Met 

GAC GCT 
Asp Ala 

AAG CAC 
Lys His 
125 
GCT GAG 
Ala Glu 
140 

GTG GAT 
Val Asp 

CCA CCA 
Pro Pro 

CCT CGC 
Ala Arg 

CCC GTC 
Pro Val 
205 
CAG CTT 
Glu Leu 
220 

TTG ATG 
Leu Met 

ATG CCA 
Met Pro 

AGC GAC 
Ser Asp 

GGT GAC 
Gly Asp 
285 
ATT GAT 
He Asp 
300 

GTG GGC 
Val Gly 



GTT GCC 
Val Ala 
95 

TTC CAG 
Phe Gin 
110 

AAC TTC 
Asn Phe 

GCA TTC 
Ala Phe 

ATT CCT 
He Pro 

AAG ATC 
Lys lie 
175 
CAG ATC 
Gin lie 
190 

CTT TAC 
Leu Tyr 

CGT GCG 
Arg Ala 

GCT TTG 
Ala Leu 

GGC ATG 
Gly Met 
255 
CTG CTG 
Leu Leu 
270 

GTT GAC 
Val Asp 

CCT GCC 
Pro Ala 

GAT GCC 
Asp Ala 



CGC 192 
Arg 

GTT 240 
Val 
80 

ATC 288 
He 

GAA 336 
Glu 

ATG 384 
Met 

CAC 432 
His 

AAG 480 

Lys 
160 

GAC 528 
Asp 

GAG 576 
Glu 

GTT 624 
Val 

TTC 672 
Phe 

GGT 720 

Gly 

240 

CAT 768 
His 

ATT 816 
He 

ACC 864 
Thr 

GAA 912 
Glu 

CGC 960 
Arg 
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305 310 315 320 

CAA GTT CTT GCT CGT CTC CTC GAA ACC ACC AAG GCA AGC AAG GCA GAG 1008 
Glu Val Leu Ala Arg Leu Leu Glu Thr Thr Lys Ala Ser Lys Ala Glu 

325 330 335 

ACC GAG GAC ATC TCC GAG TGG GTT GAC TAC CTC AAG GGC CTC AAG GCA 1056 
Thr Glu Asp lie Ser Glu Trp Val Asp Tyr Leu Lys Gly Leu Lys Ala 

340 345 350 

CGT TTC CCA CGT GGC TAC GAC GAG CAG CCA GGC GAT CTC CTG GCA CCA 1104 
Arg Phe Pro Arg Gly Tyr Asp Glu Gin Pro Gly Asp Leu Leu Ala Pro 

355 360 365 

CAG TTT GTC An GAA ACC CTG TCC AAG GAA GTT GGC CCC GAC GCA ATT 1152 
Gin Phe Val lie Glu Thr Leu Ser Lys Glu Val Gly Pro Asp Ala He 

370 375 380 

TAC TGC GCC GGC GTC GGA CAG CAC CAA ATG TGG GCA GCT CAG TTC GTT 1200 
Tyr Cys Ala Gly Val Gly Gin His Gin Met Trp Ala Ala Gin Phe Val 
385 390 395 400 

GAC TTT GAA AAG CCA CGC ACC TGG CTC AAC TCC GGT GGA CTG GGC ACC 1248 
Asp Phe Clu Lys Pro Arg Thr Trp Leu Asn Ser Gly Gly Leu Gly Thr 

405 410 415 

ATG GGC TAC GCA GTT CCT GCG GCC CTT GGA GCA AAG GCT GGC GCA OCT 1296 
Met Gly Tyr Ala Vai Pro Ala Ala Leu Gly Ala Lys Ala Gly Ala Pro 

420 425 430 

GAC AAG GAA GTC TGG GCT ATC GAC GGC GAC GGC TGT TTC CAG ATG ACC 1344 
Asp Lys Glu Val Trp Ala lie Asp Gly Asp Gly Cys Phe Gin Met Thr 

435 440 445 

AAC CAG GAA CTC ACC ACC GCC GCA GTT GAA GGT TTC CCC ATT AAG ATC 1392 
Asn Gin Glu Leu Thr Thr Ala Ala Val Glu Gly Phe Pro lie Lys lie 

450 455 460 

GCA CTA ATC AAC AAC GGA AAC CTG GGC ATG GTT CGC CAA TGG CAG ACC 1440 
Ala Leu He Asn Asn Gly Asn Leu Gly Met Val Arg Gin Trp Gin Thr 
465 470 475 480 

CTA TTC TAT GAA GGA CGG TAC TCA AAT ACT AAA CTT CGT AAC CAG GGC 1488 
Leu Phe Tyr Glu Gly Arg Tyr Ser Asn Thr Lys Leu Arg Asn Gin Gly 

485 490 495 

GAG TAC ATG CCC GAC TTT GTT GCC CTT TCT GAG GGA CTT GGC TGT GTT 1536 
Glu Tyr Met Pro Asp Phe Val Ala Leu Ser Glu Gly Leu Gly Cys Val 

500 505 510 

GCC ATC CGC GTC ACC AAA GCG GAG GAA GTA CTG CCA GCC ATC CAA AAG 1584 
Ala He Arg Val Thr Lys Ala Glu Glu Val Leu Pro Ala He Gin Lys 

515 520 525 

GCT CGA GAA ATC AAC GAC CGC CCA GTA GTC ATC GAC TTC ATC GTC GGT 1632 
Ala Arg Glu He Asn Asp Arg Pro Val Val He Asp Phe He Val Gly 

530 535 540 

GAA GAC GCA CAG GTA TGG CCA ATG CTG TCT GCT GGA TCA TCC AAC TCC 1680 
Glu Asp Ala Gin Val Trp Pro Met Val Ser Ala Gly Ser Ser Asn Ser 
545 550 555 560 

GAT ATC CAG TAC GCA CTC GGA TTG CGC CCA TTC TTT GAC GGC GAC GAA 1728 
Asp He Gin Tyr Ala Leu Gly Leu Arg Pro Phe Phe Asp Gly Asp Glu 

565 570 575 

TCA GCT GCA GAA GAC CCT GCA GAC ATT CAT GCT TCC GTT GAT TCG ACC 1776 
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Ser Ala Ala Glu Asp Pro Ala Asp lie His Ala Ser Val Asp Ser Thr 
580 585 590 



GAG GCA TAA 
Glu Ala *** 



1785 

I® 31 :MMi<D:/7*S KpCRY30-AHAS(D 



ma 




(so int. ci. 8 asase* frtowm#* fi ttwi^affi 

(C 1 2N 15/60 

C 1 2R 1:13) 

(C 1 2N 1/2J 

C 1 2 R 1:13) 

(C 1 2 P 13/06 

C 1 2R 1:13) 

(C12P 13/08 

C 1 2 R 1:38) 
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